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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including tlie fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. 

2. Applicant's submission filed on June 25, 2009 and supplemental amendment 
filed on July 14, 2009 has been entered and forwarded to the examiner on July 31 , 
2009. 

3. Therefore Claims 1-4,8-9,11-12 and 14 as amended by the amendment and 
claims 6-7, 10,13 as previously recited and presently newly added claims 15-18 are 
currently pending in the Application. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 1 02 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 1 to 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yudasaka et al. ( U.S. Patent Publication No. 2002/0179906, herein after Yudasaka, 
also cited by Applicants' in their IDS) in view of Bojkov et al. (U.S. Patent No. 5,947,783 

herein after Bojkov) 

With respect to claimi Yudasaka describes a liquid crystal display device comprising: 
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a pair of substrates ( Yudasaka para 0003) ; a liquid crystal interposed between the pair 
of substrates; ( Yudasaka para O003)a thin film transistor over one of the pair of 
substrates; ( Yudasaka para 0003 and a pixel electrode connected to the thin film 
transistor, wherein the thin film transistor comprises ( fig. 17): 

Yudasaka mentions a gate electrode but does not specifically mention it (gate) of 
nanoparticles. 

However Bojkov a patent from the same filed of endeavor, describes in its abstract ( 
col .5 lines 30-35) a gate electrode formed over one of the pair of substrates by fusing 
conductive nanoparticles to provide films that have desired pixel structures, that can be 
used in display structures. 

Therefore it would have been obvious to one of ordinary skill in the at the time of the 
invention to include Bojkov's a gate electrode formed over the substrate by fusing 
conductive nanoparticles in Yudasak's device. The motivation for the above inclusion is 
to provide films that have desired pixel structures, that can be used in display 
structures. ( Bojkov col .1 lines 43-47). 

The remaining limitations of Claim 1 are : 

A first layer including at least one of silicon nitride and silicon nitride oxide formed on 
and in direct contact with the gate electrode, ( Bjvkov fig. 6,22) a gate insulating layer at 
least comprising a second layer including silicon oxide over the first layer, (Yudasaka 
fig. 10 # 12 and 18 over gate 16, Bojkov col. 3 lines 14-15,fig. 20 # 200) and a 
semiconductor layer over the gate insulating layer. ( Bojkov fig.6 # 600). 

With respect to claim 2 Yudasaka describes a liquid crystal display device comprising: a 
pair of substrates, a liquid crystal interposed between the pair of substrates; a thin film 
transistor over one of the pair of substrates; and a pixel electrode connected to the thin 
film transistor, wherein the thin film transistor comprises: a gate electrode formed over 
the one of the pair of substrate by fusing conductive nanoparticles, a first layer including 
at least one of silicon nitride and silicon nitride oxide formed on and in direct contact 
with the gate electrode, a gate insulating layer comprising a second layer including 
silicon oxide over the first layer, a semiconductor layer over the gate insulating layer; 
(rejected for reasons under claimi above) a wiring connected to at least one of a source 
and a drain; ( Yudasaka para 0188, fig-4) and a third layer including at least one of 
silicon nitride and silicon oxide formed to be on and in direct contact with the wiring ( 
Bjvkov col .3 lines 14-15), wherein the wiring is formed by fusing conductive 
nanoparticles. ( Bojkov col. 5 lines 30-35). 

With respect to claim 3 Yudasaka describes a liquid crystal display device comprising: a 
pair of substrates; a liquid crystal interposed between the pair of substrates; a first thin 
film transistor over one of the pair of substrates; a pixel electrode connected to the thin 
film transistor; a driver circuit constructed by a second thin film transistor which 
comprises the same layer structure as the first thin film transistor; and a wiring 
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extending from the driver circuit and connected to a gate electrode of tlie first tiiin film 
transistor, wherein the first thin film transistor comprises: the gate electrode formed over 
the one of the pair of substrates by fusing conductive nanoparticles, (rejected for 
reasons under claim1above)a first layer including at least one of silicon nitride and 
silicon nitride oxideformed on and in direct contact with the gate electrode, a gate 
insulating layer at least comprising a second layer including silicon oxide over the first 
layer and semiconductor layerover the gate insulating layer. ( rejected for reasons under 
claimsl -2 above). 

With respect to claim 4 Yudasaka describes a liquid crystal display device comprising: a 
pair of substrates; a liquid crystal interposed between the pair of substrates; a first thin 
film transistor over one of the pair of substrates; a pixel electrode connected to the thin 
film transistor; a driver circuit constructed by a second thin film transistor which 
comprises the same layer structure as the first thin film transistor and a first wiring 
extending from the driver circuit and connected to a gate electrode of the first thin film 
transistor, wherein the first thin film transistor comprises : The gate electrode formed 
over the one of the pair of substrates by fusing conductive nano particles, a first layer 
including at least one of silicon nitride and silicon nitride oxide formed on and in direct 
contact with the gate electrode, a gate insulating layer at least comprising a third layer 
including a silicon oxide over the first layer, a semiconductor layer over the gate 
insulating layer; a second wiring connected to at least one of a source and a drain; 
formed on and in direct contact with the second wiring, wherein the second wiring is 
formed by fusing conductive nanoparticles. ( rejected for reasons under claim 1-3 
above). 

With respect to claim 5 Yudasaka describes the liquid crystal display device according 
to any one of claims 1 to 4, wherein the conductive nanoparticles comprise Ag. ( well 
known in the art). 

With respect to claim 6 Yudasaka describes the liquid crystal display device according 
to claim 2 or 4, wherein the semiconductor layer comprises at least one of hydrogen 
and halogen; and wherein the semiconductor layer is a semi- amorphous 
semiconductor having a crystal structure. ( Yudasaka para 00135). 

With respect to claim 7 Yudasaka describes the liquid crystal display device according 
to claim 3 or 4, wherein the driver circuit comprises only an n-channel type thin film 
transistor. 

With respect to claim 8 Yudasaka describes the liquid crystal display device according 
to claim 1 or 2, wherein the semiconductor layer has a crystal and , wherein the thin 
film transistor is capable of being operated in electric field 
effect mobility of from 1 cm2N-sec to 15 cm2N-sec. 

With respect to claim 9 Yudasaka describes liquid crystal display device according to 
claim 3 or 4, wherein each of the semiconductor layer of the the first thin film transistor 
and a semiconductor layer of the second thin film transistor includes hydrogen and 



Application/Control Number: 10/574,829 
Art Unit: 2814 



Page 5 



halogen and wherein each of the semiconductor layer of the the first thin film transistor 
and a semiconductor layer of the second thin film has a crystal structure and wherein 
the first thin film transistor and the second thin film transistor are capable of being 
operated in electric field effect mobility of from 1 cm2N-sec to 15 5 cm2N-sec. ( Bojkov 
col.3 lines 64-67, Yudasaka para 00197). 

With respect to claim 10 Yudasaka describes a liquid crystal television receiver 
comprising the liquid crystal display device according to any one of claims 1 to 4. 

(rejected for reasons under claims 1 to 4). 

With respect to claim 1 1 Yudasaka describes a method for manufacturing a liquid 
crystal display device comprising the steps of: 

forming a gate electrode over a substrate having an insulating surface with a droplet 
discharge method using a compostion containing conductive particles . ( Yudasaka para 
00183, etc.) 

The reaming limitations of claim 11 are: 

; laminating a gate insulating layer, a semiconductor layer, and an insulating layer over 
the gate electrode; (rejected for reasons under claims 1 to 4 above) forming a first mask 
in a position overlapping with the gate electrode with a droplet discharge method; 
forming a channel protective layer by etching the insulating layer by using the first mask; 
(Yudasaka para 0183) forming a semiconductor layer containing one conductivity type 
impurity;( Yudasaka figs.) forming a second mask in a region including the gate 
electrode with a droplet discharge method; etching the semiconductor layer containing 
one conductivity type impurity and the semiconductor layer by using the second mask 
(Yudasaka para 00186) forming source and drain wirings with a droplet discharge 
method;( Yudasaka fig.1 1 33s and 33d, paras 205-210) and etching the semiconductor 
layer containing one conductivity type impurity over the channel protective layer by 
using the source and drain wirings as masks. ( Yudasaka para 0187) . 

With respect to claim 12 Yudasaka describes a method for manufacturing a liquid 
crystal display device comprising the steps of: forming a gate electrode and a 
connection wiring over a substrate having an insulating surface with a droplet discharge 
method using a composition containing conductive nano particles ; laminating a gate 
insulating layer, a semiconductor layer, and an insulating 

layer over the gate electrode; forming a first mask in a position overlapping with the gate 
electrode with a droplet discharge method; forming a channel protective layer by etching 
the insulating layer by using the first mask; forming a semiconductor layer containing 
one conductivity type impurity; forming a second mask in a region including the gate 
electrode with a droplet discharge method; etching the semiconductor layer containing 
one conductivity type impurity and the semiconductor layerby using the second mask ; 
partially exposing the connection wiring by selectively etching the gate insulating layer; 
forming a source wiring and a drain wiring and connecting at least one of the source 
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wiring and tlie drain wiring to the connection wiring at the same time; and etching the 
semiconductor layer containing one conductivity type impurity over the channel 
protective layer by using the source and drain wirings as masks, (rejected for reasons 
under claims 1 -4 and 1 1 ). 

With respect to claim 13 Yudasaka describes the method for manufacturing a liquid 
crystal display device according to claim 11 or 12, wherein the step of laminating a gate 
insulating layer, a semiconductor layer, and an insulating layer over the gate electrode 
is carried out without exposing to the atmosphere, (para 0039 e.g. CVD carried out in 
enclosed chamber). 

With respect to claim 14 Yudasaka describes the method for manufacturing a liquid 
crystal display device according to claim 11 or 12, wherein the gate insulating film is 
formed by sequentially laminating by a first silicon nitride film, a silicon oxide film, and a 
second silicon nitride film. ( Bojkov col. 13 lines 14--15). 

With respect to 15 Yudasaka describes the method for manufacturing a liquid crystal 
display device according to claim 11 or 12, wherein average particle size of the 
conductive nanoparticles is from 5 nm to 10 nm. ( inherent nano particles by definition 
are in the overlapping range 1-100 nms). 

With respect to 16 Yudasaka describes the method for manufacturing a liquid crystal 
display device according to claim 1 1 or 12, wherein the first mask is formed using a 
composition containing conductive nanoparticles. (Yudasaka para 0183 and figures ) 

With respect to claim 17 Yudasaka describes the method for manufacturing a liquid 
crystal display device according to claim 11 or 12, wherein the second mask is formed 
using a composition containing conductive nanoparticles. (Yudasaka para 0183 and 
figures ) 

With respect to claim 18 Yudasaka describes the method for manufacturing a liquid 
crystal display device according to claim 1 1 , wherein the source and drain wirings are 
formed using a composition containing conductive nanoparticles. ( well known in the art, 
also rejected for reasons under claims 1-4,12 and 16-17). 



Response to Arguments 

1 . Applicant's arguments filed 6/25/2009 and 07/14/2009 have been fully considered 
but they are not persuasive for the following reasons : 

2. Applicants' first contention that either the applied Yudasaka or Bojkov references 
do not either alone or in combination do not allegedly teach various cited portions of 
claims 1-4, 11 and 12 on pages 8-9 of their response of June 25, 2009 is not 
persuasive for reasons set out in the rejection above and incorporated here by 
reference for sake of brevity. 



Application/Control Number: 10/574,829 
Art Unit: 2814 



Page 7 



3. Applicants' specific contention that the Applied Bojkov reference does not 
describe a gate electrode formed over a substrate by fusing conductive nano particles is 
not persuasive because as admitted to by the Applicants and at least Attorney Mark w. 
Butler (50,219) in their response Bojkov in col. 5 lines 41-50 describes diamond 
particles (nano-size) being deposited on metal strip and form future center of diamond 
growth, which diamond coating on the metal layer forms cathode layer 201 ( an 
electrode) e.g. figure 6 ( reproduced below). 

Ns.tt, tfefi citbad* sftiictLiai. ilkiabtrited in HQ. 17 ss 
sa.tKids!:ced asto a, vsesisssi diiaa!b«:f Sm cheisicai vajsof 
asipossaca (CVD) of dimosS, 5i.sisg a psoc^^s wers-kaowa 
is !ih» Tbit prcc«» iitf diuras:^ ssdcAiitR^ sssxas. pzima- 
lily cato She dissicmd paftkles Ssmisg ccc!iiLi;iC!^ AS 
dkrEDod layer ISftl (HG. li). The tseah ai ^hs pnjses k 
iht azcas de&oled by She dashed cdides 1892 h&ve & 
sjssch. higlisr UKis^sscfi than the djamssnd iajBF poidcES 
midbg siiQVfi ±e sm&tal IsseB 1±^.. This e^slvely 
re&^aen, or ftfoss-ta.lt bets^s. tss6t&S. liises IIGQ. ^ 




Fig. 6 



Therefore Applicants' and their attorney's conclusion that Bojkov does not describe a 
gate electrode formed over a substrate by fusing conductive nano particles is simply 
wrong and not supported by facts. 
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Applicants' second contention that, " Bojkov describes that the result of the process 
effectively reduces or eliminates cross-talk between metal lines 102, it should be 
regarded that diamond is not conductive and in fact teaches away from the claimed 
invention the teachings of Borkov. 

Applicants' and attorney freely admit that Borkov describes that diamond particles are 
electrophorectically deposited on to metal lines 1102 ( cathode stripe" ( Applicants' 
previous response page 9 lines 1-3). 

As one skilled in the art would understand that Electrrophoretic deposition is a process 
wherein: 

"The migration of charged colloidal particles or molecules throu,qh a solution 

under the influence of an applied electric filed usually provided by immersed electrodes 

also called cataphoresis" ( emphasis supplied). 

Therefore Applicants' etc. should understand the diamond particles ( nano size) of 
Borkov would not deposited on metal strip (electrode) unless they are charges particles 
or molecules ( i.e. conducting) by electrophoresis as admitted by the above stated.. 
Therefore Applicants' contention "that Bojkov's description , it should be regarded that 
diamond is not conductive and in fact teaches away from the claimed invention " is not 
supported by facts. 

On the contrary as charged particles molecules they are conducting and in fact teach 
the combination. 

Applicants' next contention that Bojkov allegedly fails to teach/fairly suggest " a gate 
electrode formed by fusing conductive nanoparticles in a thin film transistor " is not 
persuasive because as stated in the rejection above Bojkov in col. 5 lines 30-35 ( 
reproduced below) states: 

The process of selectively seeding diamond particles onto the 
cathode strips 1102 is illustrated in FIG. 16. The cathode 
comprising substrate 1101 and metal strips 1102 is placed in a 
container 1601 containing an organic alcohol solution (isopropyl 
alcohol, methanol, etc.) 1602, which also contains a charging 
salt such as A1(N03)3 or Mg(N03)2 or La(N03)3. The anode 1603 
may be nickel, stainless steel, or platinum. Diamond particles 
of a nano-size (powder) are disbursed into solution 1602. Upon 
applying a negative voltage using power supply 1605 and 
monitored by voltmeter 1604, onto the cathode, the diamond 
particles are electrophoretically deposited onto metal lines 



Application/Control Number: 10/574,829 
Art Unit: 2814 



Page 9 



1102, thus forming the future centers for preferential diamond 
growth . 

(25) The result of this process is illustrated in FIG. 17, 
which illustrates such nano-size diamond particles 1701 
deposited onto metal lines 1102. 

Applicants' next contention tliat allegedly Bojkov does not disclose "a first layer 
including at least one of silicon nitride and silicon nitride oxide formed on and in direct 
contact with the gate electrode, a gate insulating layer at least conta i n i ng comprising a 
second layer compr i s i ng including silicon oxide over the first layer, 'is not persuasive 
because as stated in the rejection above Yudasaka also at least in fig. 10 describes the 
insulating layers 12 and 18 , wherein 18 is over gate 16 and also over insulating layer 
12, reproduced below ). 



FIG .10 



16 50 



4S 14 \ h 



Therefore the combination of Yudasaka and Bojkov teach/describe the recited "a first 
layer including at least one of silicon nitride and silicon nitride oxide and a gate 
insulating layer at least comprising a second layer including silicon oxide over the first 
layer ". 

Applicants' next contention with regard to claims 1 1 and 12 that allegedly the applied 
prior art does not disclose or fairly suggest " forming gate electrode with a droplet 
discharge method using a composition containing conductive nanoparticles" is not 
persuasive because as stated above Yudsaka figs. 12 etc and paras 205-20 and 
specifically para 206 describe other coatings by droplet discharge method and Bojkov 
describes solution of conductive nanoparticles , and it would be obvious to use 
Yudasak's droplet discharge method to apply Bojkov's conductive nanoparticle solution 
( other coatings) to form gate electrode. 

Therefore a case of prima facie obviousness wrt claimsl -4 and 11-12 has been 
established satisfying MPEP 2143. 03 has been established. 
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Dependnet claims from claims 1-4 and 1 1-12 were alleged to be allowable because of 
their dependency upon allegedly allowable claims 1-4 and 1-12 , however as seen 
above claims 1-4 and 11-12 are not allowable. 

Therefore dependent claims from claims -4 and 11-12 are also not allowable. 

Applicants' last contention that "Newly added claims 15-18 depend from one of 
independent claims 11 or 12 and are patentable over the cited prior art for at least the 
same reasons as set forth above with respect to claims 1 1 and 12 " is also not 
persuasive because for reasons set out above and incorporated here by reference for 
the sal<e of brevity independent claims 11-12 are not allowable therefore newly added 
dependent claims 15-18 are also not allowable. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to STEVEN H. RAO whose telephone number is (571)272- 

1718. The examiner can normally be reached on 8.30-5.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1714. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Steven H Rao/ 
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